Background: Asymptomatic malaria in pregnancy still posed clinical challenge and diagnostic problem. The preventive measures are often advocated during antenatal visits. This study assessed the prevalence of asymptomatic malaria in pregnancy among subjects attending antenatal clinics. Kadas et al.; JAMMR, 29(4): 1-8, 2019; Article no.JAMMR.47884 2 Methodology: The cross-sectional study was conducted among 140 volunteer asymptomatic pregnant women attending antenatal clinics at Abubakar Tafawa Balewa University Teaching Hospital (ATBUTH) between July and September 2017. A structured questionnaire was used to obtain data on sociodemography, obstetric history and malaria control practices from the subjects following an informed consent. They were subjected to malaria screening by rapid diagnostic test (RDT) and Giemsa-stained blood smears were prepared for RDT-positive subjects. The malaria positive subjects were treated according to national treatment guidelines on malaria in pregnancy. Results: The overall mean (standard deviation) age of the 140 subjects was 24.2 (±10.3) years with majority within the age group of 27-32 years (41.4%, 58/140; p<0.05). Only three of the 140 subjects had malaria parasitaemia giving a prevalence of 2.1% (3/140). Among all the variables analyzed, malaria in pregnancy was associated with only older age (p<0.05) in the present study. Conclusion: The study revealed low prevalence of asymptomatic malaria among pregnant women attending ATBUTH, Nigeria and could be attributed to the satisfactory ante-natal and malaria prevention practices. However, elaborate epidemiological studies are required to ascertain the finding.
INTRODUCTION
Malaria infection caused by protozoan parasite, Plasmodium spp. and transmitted by vector Anopheles mosquitoes remain a major public health problem, particularly in endemic regions of sub-Saharan Africa and Asia, with attendant consequence of high morbidity and mortality [1] . The burden of malaria infection is much felt among pregnant women and children aged less than 5 years,indicative of susceptibility of these population due to the level of immunity [2, 3, 4] . Over 90% of global population are at the risk of malaria, and 50% experience one malaria episode annually [5] . Thirty million pregnant women are at the risk of the infection, with 10,000 maternal mortalities and 20,000 neonatal deaths annually [5] .
Nigeria accounts for 25% of malaria cases recorded in sub-Saharan Africa [6] and the predisposition of pregnant women to malaria and the attendant clinical outcomes continued to attract public health attention especially in Nigeria. Varying prevalence of malaria in pregnancy have been reported across various geographical location, however, most of these reports agreed that it is dependent on factors such as age, parity, gestational age and diagnostic method employed [7] . In most cases malaria in pregnancy often presents as asymptomatic form, but progress to symptomatic depending on the intensity of infection resulting in serious clinical outcomes like anaemia, low birth weight and mortality [8] [9] [10] . Asymptomatic presentation is as a result of hormonal changes induced by pregnancy that causes the attraction of pregnant women to mosquitoes [11] , sequestration of infected erythrocytes in the placenta [12] and expression of parasite antigen on infected erythrocyte [13] .
The increasing parasite resistance limits effective treatment and control of malaria, thus prompt diagnosis and effective control measures become imperative especially among people at high risk of the infection such as pregnant women. Some of the WHO recommended measures include use of insecticide-treated net (ITN), proper drainage system, and malaria screening during ante-natal clinics. During these visits, they undergo several physical and laboratory investigations including malaria test. Asymptomatic pregnant women with malaria parasitaemia could be incidentally detected and promptly treated. Intermittent Preventive Treatment (IPT) with Sulfadoxine-Pyrimethamine is prescribed or administered at least twice during antenatal clinics [14] . In addition, health talks on malaria control measures are often presented during the visits as these could improve pregnancy outcomes. Light microscopy remains a gold standard for malaria diagnosis, however, it is time-consuming and requires experienced microscopists [15] . Thus, faster techniques like Rapid Diagnostic Tests (RDT) which detect histidine-rich protein 2 (HRP-2), aldolase or plasmodium lactate dehydrogenase (pLDH) are often employed during antenatal visit [16] .
A meta-analysis of malaria in pregnancy studies conducted in sub-Saharan Africa between 2000 and 2011 revealed a prevalence of 35.1% in West and Central region [17] . Studies conducted in Nigeria had reported varied malaria prevalence, for instances, 2.0% in Lagos [18] , 11% in Sokoto [19] , 61.8% in Bauchi [20] and 99% in the Southeastern Nigeria [21] . Thus, it is difficult to extrapolate or estimate the burden of malaria in pregnancy in a region from data reported from other regions especially when the climatic factors and malaria control practices are not similar. To this background, the present study was designed to assess prevalence of malaria in pregnancy among pregnant women attending antenatal clinics in Abubakar Tafawa Balewa University Teaching Hospital (ATBUTH), Bauchi and to evaluate malaria control practices among the subjects.
METHODOLOGY
The descriptive cross-sectional study was carried among volunteer pregnant women attending antenatal clinic at ATBUTH Bauchi between July and September 2017. ATBUTH is a 750-bed capacity hospital that provides multi-specialty cares in northeastern zone. Geographically, Bauchi State, Nigeria is located at latitude 10° 17N and longitude 09 o 49I E with mean daily maximum temperature ranges from 27.0°C to 29.0°C between July and August and 37.6°C in March and April, mean daily minimum ranges from 22.0°C in December and January to about 24.7°C in April and May. The humidity ranges from 12% to 68%. The rainy season is between May to September and dry season is between October to April. The vegetation is within Sudan Savanna [22] with stable malaria transmission. The study protocol was approved by ATBUTH Institutional Review Board. Criteria for inclusion were asymptomatic pregnant women, with no obvious conditions (e.g. septicemia) capable of elevating body temperature and attending antenatal clinics at ATBUTH during the study period. The sample size was estimated as described by Qiu et al. [23] and the estimated number of subjects who met the criteria were randomly recruited following an informed consent. A structured questionnaire was used to obtain required data including sociodemographic variables, gestational age, and malaria preventive practices such as use of IPT and ITN.
Malaria diagnosis was conducted using RDT kit, Care Start TM Combo Pf/PAN (Access Bio, Inc., NJ, USA) according to manufacturer instruction; this method is routinely used during antenatal clinics at ATBUTH. The kit is designed for diagnosis of the four human Plasmodium species via detection of both HRP-2 for P. falciparum and pLDH for P. vivax, P. malariae, P. ovale and P. falciparum. The diagnostic performance of the kit has been previously reported [24] . In addition, Giemsa-stained blood smears were prepared for RDT-positive subjects. Briefly, the preferred finger of the pregnant women was sterilized with 70% alcohol, allowed to dry and pricked with lancet by an experienced Medical Laboratory Scientist. The first blood drop was wipe off, and subsequent blood dropped on the sample well of the RDT kit cassette, and 60μl of assay buffer placed into the 'A' well. The test result was read after 20 minutes. Positive result was indicated with two colour band (C and T), and negative result with only one line (C). Subjects who were positive to the malaria tests were treated according to WHO malaria treatment guidelines adopted in Nigeria [25] .
Data were analyzed using the SPSS version 20.1.
Sociodemographic variables and parasitological data were expressed in mean values and percentage, while the Chi square test was used to compare the variables. Statistical significance difference was inferred at p<0.05.
RESULTS
A total of 140 pregnant women at different gestational stages, were enrolled in the study, with mean age of 24.2±10.2 years. Sociodemographic variables (Table 1) showed that a high number of the pregnant women were within the age-group of 27-32years (41. Overall, malaria was detected in 3 of the 140 enrolled subjects giving malaria in pregnancy prevalence of 2.1% (3/140). Assessment of antenatal practice on malaria prevalence as presented in Table 2 , indicates statistical significance difference between the age-group and malaria prevalence, with the 3 cases recorded within age-group of 33-38years and >39years (p<0.05). In addition, the 3 women with malaria are residing in urban area, and have secondary and tertiary educational background. For the gestational age the 3 cases were recorded within 2 and 3 trimester stages, who were nulliparous and multiparous women. On preventive measures, the 3 cases were recorded among pregnant women sleeping under ITN and those using insecticide sprays, while one each with those who had IPT treatment and haematenics.
DISCUSSION
In the present study, the prevalence of malaria in pregnancy of 2.1% (3/140) is low and is similar to previous studies reported within and outside Nigeria. For instances, prevalence of 2.0% and 7.7% reported in Lagos [18, 26] , 11% in Sokoto [19] , 7.3% in Port Harcourt, [3] , 2.3% in Chittagny, Bangladesh [27] and 4.7% in Colombia [16] . In contrast, the prevalence recorded in the present study is significantly lower than 13% reported in Dekina, Northcentral Nigeria [28] , 36.8% in Southwest Nigeria [4] and 41% in Southeastern Nigeria [29] . These studies employed light microscopy and RDT kits with similar sensitivity, thus, the disparity could be attributed to factors such as malaria transmission intensity and control measures among other factors. The low prevalence of malaria in pregnancy observed in the present study may be partly attributed to several factors such as low parasite density [16] , altered parasite antigen [30] and the presence of antimalarial antibodies (anti-HRP-2) elicited during exposure [31] . These factors are known to affect sensitivity of RDT and could have affected our finding. However, the fact that none of the RDT-negative was symptomatic could be an indication that they were truly malaria-free. Despite that none of the malaria control measures (IPT, ITN and drainage system) recorded 100% compliance, all the subjects used at least two malaria control measures and this could have contributed to the low prevalence observed in the present study.
Maternal age, parity and gestational stages are known risk factors of malaria in pregnancy and prevalence [4, 18, 19, 20, 29] . In stable malaria transmission region as in the study area, high prevalence is often recorded with young age, second trimester and primigravidae and secondi gravidae due to low pregnancyspecific immunity [2, 3] . Though the number of malaria cases detected was low nevertheless statistical significance association was observed between the age-group and malaria prevalence (p<0.05), while the expected pattern was in contrast, as the 3 cases were recorded among pregnant women within second and third trimester and nulliparous and multiparous women. It is expected that previous exposure to malaria infection by multiparous women must have mounted pregnancy specific immunity capable of lowering the risk of infection. This observed pattern raises possibility of obvious exposure of the subjects to mosquito bites either through environmental or occupational activities in the community.
The adherence and application of malaria infection preventive measures with the subjects depends primarily on adequate public health education, knowledge and awareness, which depends on the level of formal education [32, 33] . Several studies have collaborated this observation with high malaria infection prevalence among pregnant women with noninformal education compared to those with formal educational background [30, 32] . In this study, the 3 malaria cases were seen in subjects with at least secondary education, similar to the finding of study conducted among pregnant women in Katsina, Northwest Nigeria [34] . This raises the need for further advocacy on public health education awareness in the community. Appropriate usage and ownership of ITN, regular antimalarial prophylaxis and clean environment without stagnant water to encourage mosquito breeding are some of the WHO recommendations. Response from the participant (Table 1) showed that 56% sleep under ITN which is lower than 68% in similar study in Kano [35] , but higher than 45% in a study that reported 41% malaria prevalence in southern Nigeria [30] . The impact of ITN in lowering the risk of malaria depends on effective usage and ownership of the ITN [33] . While the ITN has impacted positively in lowering the risk of malaria infection, some limitations have been identified, such as improper usage, quality of ITN and cost implication might have limited the success.
Despite, the positive perceptive of the study, there are limitations. The low malaria prevalence limits the assessment impact of antenatal practice on malaria infection. The sample size, number of malaria cases detected, and period of the study cannot serve as a good epidemiological representation of infection rate. 
CONCLUSION
In conclusion, there is no absolute compliance with malaria control measures by the subjects attending antenatal clinics at ATBUTH, however, the prevalence of malaria in pregnancy is low among these subjects. These findings unraveled the deficit in malaria control practices and provide scientific evidence for the need to raise awareness on compliance with malaria control measures in the region.
CONSENT
A structured questionnaire was used to obtain data on sociodemography, obstetric history and malaria control practices from the subjects following an informed consent.
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